Endometrial carcinosarcoma in a sow: an immunohistochemical study
Daniela Bedenice, Joseph Alroy, Mary Rose Paradis Endometrial malignancy occurs rarely in most animals, 5, 7 except in rabbits and cattle, 4 and is extremely rare in the sow. 10 The following report concerns a case of carcinosarcoma in a sow.
A 10-year-old Landrace sow was presented to Tufts University School of Veterinary Medicine with a 2-week history of a chronic weight loss and inappetence. The owner had noted a 15-cm-diameter enlargement on the animal's lateral abdomen 1 week prior to admission. On physical examination, the sow was depressed, nonambulatory, tachycardiac, and cachectic and appeared to be moderately dehydrated, with slightly pale mucous membranes and prolonged capillary refill time. A firm 15-cm mass was palpated in the right abdominal region posterior to the last rib. On auscultation, lung sounds were dull.
A complete blood count revealed moderate anemia (hematocrit ϭ 28%, 4.6 ϫ 10 3 red blood cells/l), poikilocytosis, and absolute lymphopenia (528 lymphocytes/l). A chemistry profile revealed mild hypoglycemia (62 mg/dl), low sodium (130 meq/liter), and low chloride levels (83 meq/liter) compatible with third compartment fluid losses. Calculated bicarbonate level was slightly decreased (22.5 meq/liter), with concurrent moderately increased unmeasured anions (anion gap ϭ 29), suggestive of mild metabolic acidosis. Elevated creatine phosphokinase (8,212 U/liter) and lactate dehydrogenase (728 U/liter) were attributed to prolonged recumbency.
Because of a poor prognosis, the sow was euthanized, and a postmortem examination was performed. At the necropsy, the pertinent findings include 10 liters of clear thoracic fluid and 4 liters of clear ascites. The uterus was enlarged, and the uterine wall was diffusely thickened up to 10 cm in greater dimension (Fig. 1 ). Multiple nodular masses were attached to the uterine wall, mesosalpinx, 1 ovary, visceral ( Fig. 2 ) and parietal pleura, and liver. The nodular masses ranged in size from 1 to 10 cm in greater dimension. The mesenteric and thoracic lymph nodes were enlarged, lobulated, and firm.
Representative samples of all tissues were fixed in 10% buffered formalin, embedded in paraffin, sectioned at 5 m, and stained with hematoxylin and eosin (HE). Microscopic examination of the uterus revealed massive infiltration of the endometrium by neoplastic cells (Fig. 3) , invading the myometrium and the associated blood vessels and the adjacent lymph nodes. The neoplastic cells formed pleural nodules associated with dilated lymphatics and edema but did not invade the lung parenchyma (Fig. 4) . In the uterus, clusters neoplastic cells separated the endometrial glands ( Fig. 5 ) and were surrounded by fine fibrovascular network (Fig. 6) . These cells had moderate eosinophilic to amphophilic cytoplasm and large oval, open-faced nuclei with occasional prominent nucleoli. In the metastases, however, the neoplastic cells were more pleomorphic and often larger, with abundant cytoplasm and large and occasionally multiple nuclei. A few cells had vacuolated cytoplasm and eccentric nuclei and resembled lipocytes (Fig. 6 ), and rare cells resembled ''strap'' cells, with elongated and moderately wide cytoplasm but lacking cross-striations (Fig. 7) . The number of mitotic figures differed according to site. Mitoses were relatively rare in the uterus (Fig. 6 ) but were more common in metastatic sites, such as peritoneum or pleura. In the uterus, the extracellular matrix between the neoplastic cells was slightly basophilic and associated with mild desmoplasia. The neoplastic cells were accompanied by small infiltrates of lymphocytes ( Fig. 6 ) and a few neutrophils. In contrast, necrotic foci in the metastases were associated with moderate neutrophilic infiltration and more prominent desmoplasia.
To further characterize the neoplastic cells, sections were stained with periodic acid-Schiff (PAS), mucicarmine, and Masson's trichrome and were processed for immunohisto-chemistry. The following antibodies were used: low-and high-molecular-weight cytokeratins, a vimentin, b desmin, b and smooth muscle actin. c The avidin-biotin-peroxidase method was used to visualize the reaction product. Negative controls consisted of similarly treated sections that were not exposed to primary antibodies. The vacuoles in the neoplastic cells did not stain with PAS or mucicarmine. The cytoplasm of the neoplastic cells stained positively with both cytokeratin (Fig. 6 ) and vimentin ( Fig. 7) but not with desmin or smooth muscle actin. These data in conjunction with the histologic appearance of the neoplasm confirm the diagnosis of carcinosarcoma.
Carcinosarcoma is a mixed tumor in which both the epithelial and mesenchymal components are histologically malignant. It is also known as malignant mixed mesodermal tumor or malignant mixed muellerian tumor. Carcinosarcoma is a rare uterine malignancy in humans and is the largest of any uterine tumor. 9 Cytokeratin and vimentin are intermediate filaments; cytokeratin is a marker for epithelial cells, 6 and vimentin is a mesenchymal cell marker. 1 In synovial sarcomas, epithelioid sarcomas, tibial adamantinomas, and chordomas, the neoplastic cells express both cytokeratin and vimentin. 1 Carcinosarcomas are subclassified into homologous and heterologous subtypes. In the homologous tumors, the sarcomatous element consists predominantly of spindle, round, or giant cells, whereas the heterologous tumors include foci of rhabdomyosarcoma, chondrosarcoma, osteosarcoma, or liposarcoma. 9 In humans, immunohistochemical studies are instrumental in the diagnosis of carcinomasarcoma of the female genital tract. 2, 3, 8, 9 In this sow, the mesenchymal component contained cells that resembled lipocytes and others that resembled ''strap'' cells; therefore, this neoplasm could be considered a heterologous type of carcinosarcoma. 9 There are 3 hypotheses regarding the histogenesis of carcinosarcoma of the female genital tract. The majority of investigators have proposed that the neoplastic cells arise from a single primitive or reserve cell of the endometrial stroma. 3 The other hypotheses are the collision tumor (i.e., 2 stem cells) theory 3 and the conversion tumor theory (i.e., metaplastic transformation of 1 neoplastic cell type into another). 2 Immunohistochemical techniques were useful in the diagnosis of a carcinosarcoma in this sow.
